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(54) STEERING CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect steering load 
without providing a power sensor and solve problems of 
wiring and durability, by providing a steering load 
arithmetic means calculating steering load based on the 
load state of a steering driving means. 
SOLUTION: Detection results of a steering angle sensor 
13, a speed sensor 15, a stroke sensor 25 and a current 
sensor 26 are imparted to a control part C. Based on 
these detection results, the control part C performs a 
steering control and a reaction control. This control part 
C is provided with a steering control part 30 and a 
reaction control part 40. The steering control part 30 
controls the steering location of a steering wheel 21 by 
driving and controlling a steering shaft motor 23 and the 
reaction control part 110 controls steering reaction 
imparted to a steering handle 11 by driving and 
controlling a steering shaft motor 14. Both of these 
control parts 30, 40 calculate steering load based on the 
load state of the steering shaft motor 23. Therefore, the 

load torque of the steering shaft motor 23 is determined as steering load and both 
control parts 30, 40 enforce each control based on the steering load determined. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A steering control unit equipped with ******** which was divided into the steering 
handle and the machine target and was connected with the steering wheel in the steering control 
unit which is interlocked with a steering handle and a steering wheel is made to ****, the **** 
driving means which carries out displacement actuation of said ********, and a **** load 
operation means to calculate a **** load based on the loaded condition of said **** driving 
means. 

[Claim 2] A steering control unit [ equipped with a **** controlled-variable operation means to 
calculate the **** controlled variable given to said **** driving means based on the deflection 
and said **** load of a target **** location and a real **** location of a steering wheel ] 
according to claim 1. 

[Claim 3] A steering control unit [ equipped with a **** controlled-variable operation means to 
amend the calculated **** controlled variable based on said **** load while calculating the **** 
controlled variable given to said **** driving means based on the deflection of the target **** 
location of a steering wheel, and a real **** location ] according to claim 1. 
[Claim 4] A steering control unit [ equipped with a reaction force controlled-variable operation 
means to calculate the reaction force controlled variable given to said reaction force grant 
means based on a reaction force grant means to give steering reaction force to a steering 
handle, and the deflection and said **** load of a target steering location and a real steering 
location of a steering handle ] according to claim 1. 

[Claim 5] A steering control unit [ equipped with a **** controlled-variable operation means to 
calculate the **** controlled variable given to said **** driving means based on the deflection 
and said **** load of a target yaw rate and a real yaw rate ] according to claim 1. 
[Claim 6] A steering control unit [ equipped with a **** controlled-variable operation means to 
amend the calculated **** controlled variable based on said **** load while calculating the **** 
controlled variable given to said **** driving means based on the deflection of a target yaw rate 
and a real yaw rate ] according to claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the steering control unit which is interlocked 

with a steering handle and a steering wheel is made to ****. 

[0002] 

[Description of the Prior Art] An example of the conventional steering control unit is indicated 
by JP,4-38270,A. In this steering control unit, while a steering angle sensor detects the steering 
angle of a steering handle, a steering angle sensor detects the steering angle of a steering wheel, 
and **** control of a steering wheel is performed based on these detection results. Moreover, 
an axial-tension sensor is formed to the tie rod which intervenes between a steering wheel and a 
steering pivot, the **** load (**** reaction force) as axial tension which joins a tie rod in. the 
case of **** is detected, and the steering reaction force given to a steering handle based on 
this detection result is controlled. 
[0003] 

[Problem(s) to be Solved by the Invention] Thus, in the former, although the axial-tension sensor 
has detected the **** load, since this axial-tension sensor is formed to the tie rod which carries 
out movable, ****, such as wiring, are difficult and, moreover, will become what has low 
endurance. 

[0004] Then, this invention detects a **** load, without forming an axial-tension sensor, and 
aims at offering the steering control unit which can solve technical problems, such as **** and 
endurance. 
[0005] 

[Means for Solving the Problem] In the steering control unit which is interlocked with a steering 
handle and a steering wheel is made to ****, it separates into a steering handle and a machine 
target, and the steering control unit concerning claim 1 equips with and constitutes ******** 
connected with the steering wheel, the **** driving means which carries out displacement 
actuation of the ********, and a **** load operation means to calculate a **** load based on 
the loaded condition of a **** driving means. 

[0006] Since a **** load is external force which joins a **** driving means, a **** load is 
detectable by detecting the loaded condition of a **** driving means reversely. For example, 
when a **** driving means is a DC motor, the loaded condition of a motor can be detected also 
with the current value which can detect the loaded condition of a motor at the seal-of-approval 
electrical-potential-difference value to a motor, and the rotational frequency of a motor, and 
flows this motor. With a **** load operation means, a **** load is calculated based on the 
loaded condition of the motor detected in this way. 

[0007] The steering control unit concerning claim 2 equips with and constitutes a **** 
controlled-variable operation means to calculate the **** controlled variable given to a **** 
driving means, in the steering control unit concerning claim 1 based on the deflection and the 
**** load of a target **** location and a real **** location of a steering wheel. 
[0008] Such a **** controlled-variable operation means is applied to the control system which 
makes zero deflection (steady-state deviation) of a target **** location and a real **** location, 
when a **** control system will be in a steady state through a transient. The controlled variable 
based on the deflection of a target **** location and a real **** location turns into a controlled 
variable equivalent to the kinetic energy which is needed in order for a steering wheel to resist a 
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**** load and to displace to a target **** location, and the controlled variable based on a **** 
load turns into a controlled variable equivalent to the energy (potential energy) which balances 
with the **** load which is needed in order to stand it still in the location, after a steering wheel 
moves td^target^*"**"*~location. With a **** controlled-variable operation means, a **** 
controlled variable is calculated as the sum of these two controlled variables. 
[0009] In the steering control unit concerning claim 1, the steering control unit concerning claim 
3 equips with and constitutes a **** controlled-variable operation means to amend the 
calculated **** controlled variable based on a **** load while calculating the **** controlled 
variable given to a **** driving means based on the deflection of the target **** location of a 
steering wheel, and a real **** location. 

[0010] Such a **** controlled-variable operation means is applied to the control system which 
leaves predetermined steady-state deviation as deflection of a target **** location and a real 
**** location, when a **** control system will be in a steady state through a transient Since 
steady-state deviation changes according to the magnitude of a **** load when such a control 
system is adopted, by amending the **** controlled variable based on the deflection of a target 
**** location and a real **** location based on a **** load, it cannot be based on a **** load 
but steady-state deviation can be set constant. 

[0011] The steering control unit concerning claim 4 equips with and constitutes a reaction force 
controlled-variable operation means calculate the reaction force controlled variable given to a 
reaction force grant means, in the steering control unit concerning claim 1 based on a reaction 
force grant means to give steering reaction force to a steering handle, and the deflection and the 
**** load of a target steering location and a real steering location of a steering handle. 
[0012] In a reaction force controlled-variable operation means, the feeling of a response 
according to the condition of a **** load can be given to a steering handle by calculating a 
reaction force controlled variable not only based on the deflection of a target steering location 
and a real steering location but based on a **** load. 

[0013] The steering control unit concerning claim 5 equips with and constitutes a **** 
controlled-variable operation means to calculate the **** controlled variable given to a **** 
driving means, in the steering control unit concerning claim 1 based on the deflection and the 
**** load of a target yaw rate and a real yaw rate. 

[0014] Such a **** controlled-variable operation means is applied to the four-flower steering 
system of the yaw rate feedback method which adopted the control system which makes zero 
deflection of the target yaw rate used as control objectives, and the detected real yaw rate, 
when a **** control system will be in a steady state through a transient In this case, the **** 
load by the side of a rear wheel is calculated based on the loaded condition of the **** driving 
means connected with the steering wheel used as a rear wheel by the **** load operation 
means. Moreover, the **** controlled variable given to the **** driving means by the side of a 
rear wheel is calculated with a **** controlled-variable operation means based on the deflection 
and the **** load of a target yaw rate and a real yaw rate. Thereby, also when it applies to a 
four-flower steering system, the **** control according to the **** loaded condition by the side 
of a rear wheel is attained. 

[0015] In the steering control unit concerning claim 1, based on the deflection of a target yaw 
rate and a real yaw rate, the steering control unit concerning claim 6 calculates the **** 
controlled variable given to a **** driving means, and equips with and constitutes a **** 
controlled-variable operation means to amend the calculated **** controlled variable based on a 
**** load. 

[0016] Such a **** controlled-variable operation means is applied to the four-flower steering 
system of the yaw rate feedback method which adopted the control system which leaves 
predetermined steady-state deviation as deflection of the target yaw rate used as control 
objectives, and the detected real yaw rate, when a **** control system will be in a steady state 
through a transient In this case, the **** load by the side of a rear wheel is calculated based on 
the loaded condition of the **** driving means connected with the steering wheel used as a rear 
wheel by the **** load operation means. Moreover, with a **** controlled-variable operation 
means, while calculating the **** controlled variable given to the **** driving means by the side 
of a rear wheel based on the deflection of the target yaw rate used as control objectives, and 
the detected real yaw rate, this **** controlled variable is amended based on a **** load. Also 
when steady-state deviation of a target yaw rate and a real yaw rate cannot be depended on a 
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**** load, but it can presuppose by this that it is fixed and it applies to a four-flower steering 
system, the **** control according to the **** loaded condition by the side of a rear wheel is 
attained. 

""[0017] Lnatfclitibn, the result of an operation is map-ized beforehand, and also when obtaining 
the result of an operation not by the thing limited when calculating using a formula but by 
searching this map based on each detection result, it is contained in the operation performed 
with various kinds of operation means mentioned by each claim, for example. 
[0018] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, it explains 
about the operation gestalt of this invention. 

[0019] The configuration of the steering control unit applied to the 1st operation gestalt at 
drawing 1 is shown roughly. This steering control device consists of control sections C which 
control electrically the slave section B which the master section A which an operator operates, 
and a steering wheel 21 are made to ****, the master section A separated mechanically, and the 
slave section B. 

[0020] The master section A is equipped with the steering shaft 12 with which the steering 
handle 11 was attached, and the steering shaft motor 14 which carries out revolution actuation 
of the steering shaft 12, and this steering shaft motor 14 consists of DC motors. Moreover, the 
steering shaft 12 is equipped with the steering angle sensor 13 which detects the real steering 
location of the steering handle 11. 

[0021] The slave section B is equipped with the steering pivot motor 23 used as the driving 
source at the time of carrying out displacement actuation of the steering pivot 22, and this 
steering pivot motor 23 consists of DC motors. Between the steering pivot motor 23 and the 
steering pivot 22, the converter 24 which rotation of the steering pivot motor 23 is changed 
[ converter ] into rectilinear motion, and carries out the variation rate of the steering pivot 22 to 
shaft orientations is formed. Moreover, the current sensor 26 which detects the current value 
which flows on this steering pivot motor 23 is formed in the steering pivot motor 23, and it is 
asking for the **** load as axial tension which joins a steering pivot 22 based on the current 
value detected by the current sensor 26 so that it may explain in full detail behind. Since the 
stroke sensor 25 which detects the displacement location of this steering pivot 22 is formed in 
the steering pivot 22 on the other hand and the displacement location of a steering pivot 22 and 
the **** location of a steering wheel 21 correspond, the **** location of a steering wheel 21 is 
detected by detecting the displacement location of a steering pivot 22 by the stroke sensor 25. 
[0022] The detection result of the steering angle sensor 13, a speed sensor 15, the stroke 
sensor 25, and a current sensor 26 is given, and the control section C is performing **** control 
and reaction force control based on this detection result. This control section C is equipped with 
the **** control section 30 and the reaction force control section 40, the **** location of a 
steering wheel 21 is controlled by performing actuation control of the steering pivot motor 23, 
and, as for the **** control section 30, the reaction force control section 40 is controlling 
steering reaction force given to the steering handle 1 1 by performing actuation control of the 
steering shaft motor 14. 

[0023] Both [ these ] the control sections 30 and 40 are calculating the **** load based on the 
loaded condition of the steering pivot motor 23, without forming the axial-tension sensor which 
detects the axial tension given to a steering pivot 22. That is, the axial tension which joins a 
steering pivot 22 is a **** load, and this **** load acts on the steering pivot motor 23 as a load. 
Therefore, the load torque of the steering pivot motor 23 is searched for as a **** load, and 
both the control sections 30 and 40 are carrying out each control based on the called-for **** 
load. 

[0024] Here, the operation technique which asks for a **** load from the loaded condition of the 
steering pivot motor 23 is explained. The basic property of the DC motor which constitutes the 
steering pivot motor 23 in drawing 2 is shown. If an electrical potential difference Vo is 
impressed to a motor, in the condition that the load is not given to a motor, a motor will reach to 
a certain rotational frequency, and will serve as a constant revolution. lo shows the current 
which flows the rotational frequency of the motor at this time on a motor at Ro and this time. If 
the load is covered over the motor by electromagnetic brake etc. from this condition, a rotational 
frequency falls, and a current increases and is ******(ed) soon. To shows the load torque of the 
motor at this time, and In shows a current. The R-T property and the I-T property are shown 
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[ rotational frequency / this / Current I and rotational frequency R ] in the graph of drawing 2 in 
a straight line for the axis of abscissa in an axis of ordinate and the load torque T of a motor, 
respectively. 

[0025] The rotational frequency "of Is and a motor of the current value which the applied voltage 
to a motor is Vo, and flows on a motor from this graph when the load torque of a motor is Ts is 
R1. Therefore, it can ask for the **** load as load torque of a motor from a R-T property by 
detecting the rotational frequency which shows the loaded condition of a motor. In addition, in 
order to perform actuation control because a DC motor changes applied voltage, an applied- 
voltage value is usually a known value. 

[0026] Moreover, although the rotational frequency of a motor will change to R2 from R1 if the 
applied voltage to a motor is changed into V1 from Vo, it is changeless to the current value Is at 
that time. Therefore, as for the current value which flows a motor, it can turn out that it 
becomes the value which is not concerned with applied voltage but represents the load of a 
motor, and can ask for the **** load as load torque of a motor by detecting the current value 
which flows a motor based on an MT property. 

[0027] As an example, the load torque of a motor is actually searched for based on a rotational 
frequency R2 and applied voltage V1. The time of the applied voltage in this case, at for example, 
the time of 100%duty, etc. can express the R-T basic property of this motor as T=- (To/Ro) and 
R+To from the graph of drawing 2 , supposing the basic property of the motor in the applied 
voltage V0 used as criteria is known. Since the property of a motor changes in proportion to the 
duty value of applied voltage, Tx can be expressed as Tx=To-V1/Vo from a graph. Since the 
slope of a line is the same as that of a basic property, the straight line which connects Rx and 
Tx serves as T=- (To/Ro), R+Tx=- (To/Ro), and R+To-VI/Vo. Therefore, the load torque Ts of 
the motor at this time is substituting a rotational frequency R2 for R of a top type. Ts=-(To/Ro) 
-R2+To-V1/Vo — (1) 
It can ask by carrying out. 

[0028] Moreover, in order to search for the load torque Ts of a motor based on the current value 
Is which flows a motor, it can express T=a-I+b by making a and b into a constant from the [— T 
property in the graph of drawing 2 . Therefore, the load torque Ts of a motor is Ts=a-Is+b by 
substituting the current value Is detected by I of a top type. — (2) 
It can ask by carrying out. 

[0029] In the **** control section 30 and the reaction force control section 40 which constitute 
a control section C, it does in this way and each controlled variable is calculated based on the 
**** load which calculated the load torque of a motor as a **** load, and calculated it. 
[0030] Hereafter, data processing carried out by the **** control section 30 is explained. 
[0031] When a **** control system will be in a steady state through a transient, the control 
system which makes zero deflection (steady-state deviation) of the target **** location Xm of a 
steering wheel 21 and the real **** location Xr is used for the **** control section 30, and as 
shown in control-block drawing of drawing 3 , it is equipped with the target **** location 
operation part 31, the load operation part 32, and the applied-voltage operation part 33. 
[0032] In the target **** location operation part 31, the target **** location Xm used as the 
control objectives of a steering wheel 21 calculates. Since it can ask for the target **** location 
Xm as Xm=F (theta r, S) from the function F which makes a variable real steering location thetar 
of the steering handle 11, and the vehicle speed S, the target **** location operation part 31 It 
has the two-dimensional map on which the target **** location Xm is obtained from the value of 
real steering location thetar and the vehicle speed S, and map retrieval of the target **** 
location Xm is carried out based on real steering location thetar of the steering handle 1 1 
detected by the steering angle sensor 13, and the vehicle speed S detected with the speed 
sensor 15. And deflection (Xm-Xr) with the real **** location Xr which brings a detection result 
of the stroke sensor 25 is given to the applied-voltage operation part 33. 
[0033] In the load operation part 32, as mentioned above, it asked for the **** load from the 
above-mentioned (2) types from the detection result Is of a current sensor 26, and the result of 
an operation is given to the applied-voltage operation part 33. 

[0034] In the applied-voltage operation part 33, the controlled variable (**** controlled variable) 
V which shows the Duty value of the applied voltage given to the steering pivot motor 23 is 
calculated based on the following (3) types based on the result of an operation of the target 
**** location operation part 31 and the load operation part 32. 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgLejje 



2006/07/24 



JP,10-310074,A [DETAILED DESCRIPTION] 



5/9 ^— v 



[0035] 

V=Kp1 and (Xm-Xr) +Vs — (3) 

(3) The 1st term of the right-hand side of a formula is a term which multiplied the deflection of 
the target **** location Xm of a steering wheel 21, and the real **** location Xr by proportional 
gain Kp1 t and the controlled variable proportional to deflection will calculate it, and it shows the 
controlled variable equivalent to the kinetic energy which is needed in case a steering wheel 21 
displaces to a target **** location. Moreover, Vs of the 2nd term of the right-hand side is a 
term based on the **** load calculated by the load operation part 32, and after a steering wheel 
21 moves to the target **** location Xm, it shows the controlled variable equivalent to the 
energy (potential energy) which balances with the **** load which is needed in order to stand it 
still in the location. When it puts in another way, the electrical-potential-difference value Vs as a 
controlled variable is applied voltage given to the steering pivot motor 23 in a target **** 
location, as a steering wheel 21 balances with the **** load Ts and it is stood still. This applied 
voltage Vs is an applied-voltage value to which the rotational frequency of the steering pivot 
motor 23 is zero, and a motor load serves as Ts from the graph of above-mentioned drawing 2 , 
and Vs can be found by following the (4) formula with relation with the basic property of this 
motor. 
[0036] 

Vs= (Ts/To), Vo — (4) 

At the **** control section 30, the controlled variable V which carries out in this way and is 
given to the steering pivot motor 23 is calculated, and also when the vehicle speed which does 
effect, ******, a road surface condition, the condition of a tire, the number of entrainment 
staffs, etc. change to a **** load by adopting such a control system, it becomes controllable by 
the same gain. 

[0037] Moreover, since the property that a high current flows can be used at the time of the 
start up which is the starting characteristic of a motor, response delay can fully be suppressed. 
By operating the steering handle 11, if it explains concretely with reference to drawing 4 (a) and 
(b), supposing a target **** location changes like drawing 4 (b), the steering pivot motor 23 will 
begin a revolution with the applied voltage of a predetermined Duty value (D1), and a rotational 
frequency will increase it. Then, since the real **** location of a steering wheel 21 approaches a 
target **** location, it moves from the **** control section 30 to the control to which the 
rotational frequency of the steering pivot motor 23 is reduced, and the Duty value of applied 
voltage falls to Ds. It balances with the **** load with which the steering pivot motor 23 serves 
as external force at this Duty value Ds, and 21 stands [ a steering wheel ] it still in that location. 
Between this control action, the load torque of the steering pivot motor 23 increases rapidly with 
impression of an electrical potential difference, and a rotational frequency takes for approaching 
R3, and balances with a **** load. Moreover, load torque is not changed even if it reduces the 
rotational frequency of a motor. For this reason, the balancing point which balances with a **** 
load can be presumed at an early stage by adopting such a control approach. Moreover, since it 
starts quickly at the time of start up, response delay can fully be suppressed. 
[0038] Next, data processing carried out by the reaction force control section 40 is explained. 
[0039] The reaction force control section 40 is equipped with the target steering location 
operation part 41, the load operation part 42, and the applied-voltage operation part 43 as shown 
in drawing 5 . 

[0040] The target steering location operation part 41 is calculating target steering location 
thetam of the steering handle 1 1 used as control objectives based on the detection result S of 
the real **** location Xr and a speed sensor 15 which brings a detection result of the stroke 
sensor 25. In order to give the most important correlation to the relation between a **** 
location and a steering location, the inverse function G of the function F used in the **** 
control section 30 is used for this operation. Function F is a function which calculates the target 
**** location Xm from real steering location thetar and the vehicle speed S, and the most 
important correlation can be given to the relation between the **** location of a steering wheel 
21, and the steering location of the steering handle 11 by using the function G which calculates 
target steering location thetam from the real **** location Xr and the vehicle speed S used as 
the inverse function of this function F. Since it can ask for target steering location thetam as 
thetam=G (Xr, S) from the function G which makes a variable the real **** location Xr and the 
vehicle speed S, therefore, the target steering location operation part 41 It has the two- 
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dimensional map on which target steering location thetam is obtained from the value of the real 
**** location Xr and the vehicle speed S, and map retrieval of the target steering location 
thetam of the steering handle 1 1 is carried out based on the real **** location Xr detected by 
~the~stroke sensor 257 and the vehicle speed S detected with the speed sensor 15. And deflection 
(thetam-thetar) with real steering location thetar which brings a detection result of the steering 
angle sensor 13 is given to the applied-voltage operation part 43. 

[0041] In the load operation part 42, as mentioned above, it asked for the **** load from the 
above-mentioned (2) types from the detection result Is of a current sensor 26, and the result of 
an operation is given to the applied-voltage operation part 43. 

[0042] In the applied-voltage operation part 43, the controlled variable (reaction force controlled 
variable) V which shows the Duty value of the applied voltage given to the steering shaft motor 
14 is calculated based on the following (5) types based on the result of an operation of the 
target steering location operation part 41 and the load operation part 42. 
[0043] 

V=-Kp2 and (thetam-thetar) +Kp3, Ts — (5) 

(5) By the formula, applied voltage of the sense which rotates the steering handle 1 1 in the 
return direction is made into +. The 1st term of the right-hand side is a term which multiplied the 
deflection of target steering location thetam and real steering location thetar by proportional 
gain Kp2. The controlled variable which is proportional to deflection according to this term will 
calculate, and it becomes a term equivalent to the weight given to the steering handle 11. 
Thereby, the torque proportional to the deflection of the real steering location of the steering 
handle 11 and a target steering location is given to the steering shaft motor 14. Moreover, the 
2nd term of the right-hand side is a term which multiplied the **** load Ts detected by the 
steering pivot motor 23 by proportional gain Kp3, and is added in the direction in which the 
torque proportional to the **** load Ts returns the steering handle 11 to a center valve position 
according to this 2nd term. 

[0044] The controlled variable V which carries out in this way and is given to the steering shaft 
motor 14 is calculated, and an operator can be made to realize change of the **** load which 
happens to a road surface by change of the collision with irregularity and a curbstone, the road 
surface condition of a road surface mu, the condition of a tire, an entrainment staff, etc. by 
adopting such a control system at the reaction force control section 40 as a difference in weight 
which joins the steering handle 11. 

[0045] In addition, in the applied-voltage operation part 43, it replaces with the above-mentioned 
(5) types, and let Kp4 and Kp5 be proportional gain. V=-Kp4 and (thetam-thetar) +Kp5, Ts — (6) 
or — V=-Kp5 and Ts- (thetam-thetar) — (7) 

******** can also be used. Under the present circumstances, Kp5 is set up as Kp5=f (theta r, 
S) based on real steering location thetar and the vehicle speed S. The magnitude of the **** 
load given to the steering handle 11 can be amended by this based on real steering location 
thetar and the vehicle speed S, and especially, when it is (6) types, even if a **** load is zero, 
return control to the center valve position of the steering handle 1 1 can be performed. 
[0046] Next, the 2nd operation gestalt is explained. With this 2nd operation gestalt, in the **** 
control section 30, when a **** control system will be in a steady state through a transient, the 
control system which leaves predetermined steady-state deviation as deflection of the target 
**** location Xm of a steering wheel 21 and the real **** location Xr is adopted. In this case, 
although control-block drawing is the same as that of above-mentioned drawing 3 , in the 
applied-voltage operation part 33, the controlled variable (**** controlled variable) V which 
shows the Duty value of the applied voltage given to the steering pivot motor 23 is calculated 
based on the following (8) types based on the result of an operation of the target **** location 
operation part 31 and the load operation part 32. 
[0047] 

V=Kp6andTs- (Xm-Xr) — (8) 

(8) Kp6 is proportional gain expressed with a predetermined constant among a formula, and the 
controlled variable calculated as Kp6- (Xm-Xr) will be amended according to the **** load Ts 
calculated by the load operation part 32. By adopting such operation expression, without 
producing the inconvenience that the magnitude of the steady-state deviation of the target **** 
location Xm and the real **** location Xr will change, according to the magnitude of a **** load, 
magnitude of steady-state deviation cannot be depended on the magnitude of a **** load, but 
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suppose that it is fixed. Namely, since the load torque of a motor is proportional to a seal-of- 
approval electrical potential difference, after the steering pivot motor 23 has matched the **** 
load Ts, (8) types become k-Ts=Kp6 and Ts- (Xm-Xr) by making k into a proportionality 
^"coefficient Therefore, it becomes 1/(k-Kp6) =Xm-Xr=const., and steady-state deviation Xm-Xr 
in the condition of having balanced is not based on a **** load, but becomes fixed. Moreover, 
according to the (8) types, in order that **** loads may decrease in number in connection with 
this and the Duty value of the applied voltage as a controlled variable V may decrease, for 
example when a road surface condition changes to low [ mu ] rapidly since the applied voltage in 
a certain deflection changes in proportion to a **** load, the rotational frequency of the steering 
pivot motor 23 falls, and the degree of ****** becomes late. According to such an operation, 
also when a **** load falls rapidly, a racing rudder can be prevented. 

[0048] Next, the 3rd operation gestalt is explained. The steering gear style of a front wheel and 
the steering gear style of a rear wheel are able to apply the control system of the **** control 
section 30 in the 1st and 2nd operation gestalten to the four-flower steering system of the type 
which is not connected mechanically, and this operation gestalt explains the case where it 
applies to the **** position control of the steering wheel by the side of the rear wheel in a 
front-wheel drive method as an example. 

[0049] The configuration of the steering control unit applied to the 3rd operation gestalt at 
drawing 6 is shown roughly. The same reference number is attached and shown in the same 
- component as drawing 1 among drawing. 

[0050] The steering shaft 12 and the steering pivot 17 by the side of a front wheel are 
connected through the gearbox 18, and the master section A constitutes the electromotive 
power-steering system which generates the steering auxiliary force with the actuator 19 for 
**** contiguous to a gearbox 18. The slave section B constitutes the **** device by the side of 
a rear wheel, displacement actuation of the steering pivot 22 by the side of a rear wheel is 
carried out in accordance with shaft orientations by the steering pivot motor 23, and the 
detection result of a current sensor 26 and the stroke sensor 25 is given to the **** control 
section 30. Real steering location thetar detected in addition to this by the vehicle speed S 
detected with the speed sensor 15 and the steering angle sensor 13 is given to the **** control 
section 30. 

[0051] Although control-block drawing of the **** control section 30 is the same as that of 
above-mentioned drawing 3 , in the target **** location operation part 31, the target **** 
location of the steering wheel 21 by the side of a rear wheel is calculated. Under the present 
circumstances, the target **** location operation part 31 is equipped with the two-dimensional 
map on which the target **** location Xm of the steering wheel 21 by the side of a rear wheel is 
obtained from the value of real steering location thetar and the vehicle speed S, and carries out 
map retrieval of the target **** location Xm of the steering wheel by the side of a rear wheel 
based on the value of the real steering location thetar of the steering handle 1 1 and the vehicle 
speed S which were detected. And deflection (Xm-Xr) with the real **** location Xr which 
brings a detection result of the stroke sensor 25 prepared in the steering pivot 22 by the side of 
a rear wheel is given to the applied-voltage operation part 33. 

[0052] In the load operation part 32, as mentioned above, it asked for the **** load which joins 
the steering pivot 22 by the side of a rear wheel from the detection result Is of a current sensor 
26 from the above-mentioned (2) types, and the result of an operation is given to the applied- 
voltage operation part 33. 

[0053] In the applied-voltage operation part 33, the applied voltage given to the steering pivot 
motor by the side of a rear wheel is calculated using the above-mentioned (3) types or (8) types, 
and the controlled variable V used as the result of an operation is given to the steering pivot 
motor 23 by the side of a rear wheel. 

[0054] Thus, the control system of the **** control section 30 in the 1st and 2nd operation 
gestalten can be applied also to the **** control by the side of the rear wheel in a four-flower 
steering system, and it becomes possible in this case to carry out **** control according to the 
**** load by the side of a rear wheel. 

[0055] Next, the case where the control system which the steering gear style of a front wheel 
and the steering gear style of a rear wheel adopted with the 1st operation gestalt as 4th 
operation gestalt to the yaw rate control in the four-flower steering system of the type which is 
not connected mechanically is applied is explained. 
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[0056] The configuration of the steering control unit applied to the 4th operation gestalt at 
drawing 7 is shown roughly. The same reference number is attached and shown in the same 
component as drawing 1 among drawing. 

[0057] The steering shaft 12 and the steering pivot 17 by the side of a front wheel are 
connected through the gearbox 18, and the master section A constitutes the electromotive 
power-steering system which generates the steering auxiliary force with the actuator 19 for 
**** contiguous to a gearbox 18. The slave section B constitutes the **** device by the side of 
a rear wheel, and drives the steering pivot 22 by the side of a rear wheel by the steering pivot 
motor 23. Moreover, the current which flows the steering pivot motor 23 is detected by the 
current sensor 26, and the detection result Is is given to the yaw rate control section 50. Real 
yaw rate gammar detected in addition to this by the vehicle speed S detected with the speed 
sensor 15 and the yaw rate sensor 16 is given to the yaw rate control section 50. In the yaw 
rate control section 50, yaw rate control which generates the yaw rate corresponding to real 
steering location thetar by controlling the **** location of the steering wheel 21 by the side of a 
rear wheel is carried out based on these detection results. 

[0058] As shown in control-block drawing of drawing 8 , the yaw rate control section 50 is 
equipped with the target yaw rate operation part 51, the load operation part 52, and the applied- 
voltage operation part 53. The target yaw rate operation part 51 is equipped with the two- 
dimensional map on which target yaw rate gammam is obtained from the value of real steering 
location thetar and the vehicle speed S, and carries out map retrieval of the target yaw rate 
gammam based on real steering location thetar detected by the steering angle sensor 13, and 
the vehicle speed S detected with the speed sensor 15. And deflection (gammam-gammar) with 
real yaw rate gammar which brings a detection result of the yaw rate sensor 16 is given to the 
applied-voltage operation part 53. 

[0059] In the load operation part 52, like the 1st operation gestalt, it asked for the **** load by 
the side of a rear wheel from the above-mentioned (2) types from the detection result Is of a 
current sensor 26, and the result of an operation is given to the applied-voltage operation part 
53. 

[0060] In the applied-voltage operation part 53, when a **** control system will be in a steady 
state through a transient, the control system which makes zero deflection of target yaw rate 
gammam and real yaw rate gammar is adopted, and the controlled variable (**** controlled 
variable) V which shows the Duty value of the applied voltage given to the steering pivot motor 
23 is calculated based on the following (9) types based on the result of an operation of the 
target yaw rate operation part 51 and the load operation part 52. In addition, Vs in (9) types is 
computed from the above-mentioned (4) types. 
[0061] 

V=Kp7 and (gammam-gammar) +Vs — (9) 

At the yaw rate control section 50, the controlled variable V which carries out in this way and is 
given to the steering pivot motor 23 by the side of a rear wheel is calculated, and also when the 
vehicle speed which does effect, ******, a road surface condition, the condition of a tire, the 
number of entrainment staffs, etc. change to a **** load by adopting such a control system, it 
becomes controllable by the same gain. Moreover, since the property that a high current flows 
can be used at the time of the start up which is the starting characteristic of a motor, response 
delay can fully be suppressed. 

[0062] Next, the 5th operation gestalt is explained. With this 5th operation gestalt, in the yaw 
rate control section 50, when a **** control system will be in a steady state through a transient, 
the control system which leaves predetermined steady-state deviation as deflection of target 
yaw rate gammam and real yaw rate gammar is adopted. In this case, although control-block 
drawing is the same as that of above-mentioned drawing 8 , in the applied-voltage operation part 
53, the controlled variable (**** controlled variable) V which shows the Duty value of the applied 
voltage given to the steering pivot motor 23 by the side of a rear wheel is calculated based on 
the following (10) types based on the result of an operation of the target yaw rate operation part 
51 and the load operation part 52. 
[0063] 

V=Kp8andTs- (gammam-gammar) — (10) 

(10) Kp8 is proportional gain expressed with a predetermined constant among a formula, and the 
controlled variable calculated as Kp8- (gammam-gammar) will be amended according to the **** 
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load Ts calculated by the load operation part 52. By adopting such operation expression, without 
producing the inconvenience that the magnitude of the steady-state deviation of target yaw rate 
gammam and real yaw rate gammar will change, according to the magnitude of a **** load, 
magnitude of steady-state deviation cannot be depended on the magnitude of a **** load, but 
suppose that it is fixed. 

[0064] Although the example which formed the current sensor 26 was shown with each operation 
gestalt explained above in order to detect the loaded condition of the steering pivot motor 23, a 
rotational frequency sensor may detect the rotational frequency of the steering pivot motor 23, 
for example, and the loaded condition of the steering pivot motor 23 may be detected based on 
the detected rotational frequency and a known applied-voltage value. 

[0065] Moreover, although each operation gestalt showed the example separately equipped with 
the load operation part 32, 42, and 52 for every operation gestalt, respectively, load operation 
part can be set to one and it can also be made the configuration which carries out a 
predetermined operation using the result of an operation of this load operation part in each 
control section in each operation gestalt. 

[0066] Furthermore, what is necessary is it to be possible to use other motors other than a DC 
motor, and to detect the loaded condition of a motor from a seal-of-approval electrical- 
potential-difference value, a current value, a rotational frequency, etc., and just to calculate a 
**** load based on this detection result also in this case, with each operation gestalt, according 
- tothe property of the motor to be used, although the steering shaft motor 14 and the steering 
pivot motor 23 were illustrated as a DC motor. 
[0067] 

[Effect of the Invention] Since it has a **** load operation means to calculate a **** load 
based on the loaded condition of a **** driving means according to the steering control unit 
concerning each claim as explained above, it becomes possible to detect a **** load, without 
forming an axial-tension sensor like before. Moreover, it can usually acquire sufficient endurance 
while it can perform **** for detecting a **** load easily, since this **** driving means is 
prepared in an immobilization part. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing roughly the steering control unit concerning the 1st 
operation gestalt 

[Drawing 2] It is the graph which shows the rotational frequency-load characteristic and 
current-load characteristic used as the basic property of a DC motor. 

[Drawing 3] It is control-block drawing of the **** control section concerning the 1st operation 
gestalt 

[Drawing 4] (a) is a graph which shows the relation of the rotational frequency and load to an 
applied-voltage value, and (b) is a graph in **** control which shows transition of a **** 
location, a rotational frequency, load torque, a current, and applied voltage. 
[Drawing 5] It is control-block drawing of a reaction force control section. 

[Drawing 6] It is the block diagram showing roughly the steering control unit concerning the 3rd 
operation gestalt 

[Drawing 7] It is the block diagram showing roughly the steering control unit concerning the 4th 
operation gestalt 

[Drawing 8] It is control-block drawing of the yaw rate control section in the 4th operation 
gestalt 

[Description of Notations] 

A [ — Steering handle, ] — The master section, B — The slave section, C — A control section, 
11 12 — A steering pivot, 13 — A steering angle sensor, 14 — Steering shaft motor (reaction 
force grant means), 15 — A speed sensor, 16 — A yaw rate sensor, 22 — Steering pivot 
(********), 23 — A steering pivot motor (**** driving means), 30 — A **** control section, 32 

— Load operation part (**** load operation means), 33 — Applied-voltage operation part (**** 
controlled-variable operation means), 40 — Reaction force control section, 42 [ — Load 
operation part (**** load operation means), 53 / — Applied-voltage operation part (**** 
controlled-variable operation means). ] — Load operation part (**** load operation means), 43 - 

- Applied-voltage operation part (reaction force controlled-variable operation means), 50 — A 
yaw rate control section, 52 
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■C, ^te$ij»gi5 3 0(i, tefetfc^e— *2 3 WlHltefScSriS 
T£*58i!lW-»9, EMP«JBE<ODu t ytt^D s {C{S 
T-T5o rcODu t yttD s "C, $HJftW^e-* 2 3lifl- 

■•e»jh-*-5. w©M»»f^«)nn % ^23^ 

&#R3fciS^<lwigJxT^:fMSftft9-g-5. 

* - * to |5]|u^c^<st $ -tt -c t Affi b >\> t> am®} u * 

V = -Kp 2 • (flm- 
5(6)#(7)EPSPSJE*+i:LTV>S. «iSfl|13SaiffitA 
2SrSCfe9t?&5. r<D3SldJ;9<ill^lfctRlL7tWffl 

* 1 1 o^ttit&B t § mmmm t <o&mcttm t 
h/V'^^amttt*- * 1 4»w#x.p>ti,6„ *>am 



[0 0 3 8] R^jMWtt4 OT*lfc**t*«llt«!! 

[0 0 3 9] ELpnmn* 0»i, ®5l^-rj:5IC s B 

[0 0 4 0] BSI*fi6ttfija»SB4 1HU MtPIff&ft- 

t^f25 OttttittA t * SJMSKSffcBX r t *jg-tr V 

»i, ^ffiBfctfel«fcfii:OBB«^-««/i*B8«:#fc 
te«JW^5 3 0JC*3V^T^fflLfcM^Fro 

&F<OiSIB^i:^5, S6MfiXrt*;)iSt*»6l 
«*Mfeffl[BflinS:JHi|c-f4H«cGSrfflv^wi:-C, CjR 

m 2 1 cotetefis i i»)i6/N > 1 1 (o&m&m t<om 

ttftfeffiB 0 ml±, UtefBfiiBX r t *:5g S «r^«c ^ i"5 
Bg«CGi9,9m=G (Xr, S) iU*66Ci# 
-C#5fcft, BffttJttttBSMMlU ltt, leffi&fX 
r t*JSS t©ffi*»f>B«SISlJKfitfiflm*S#lbttf.2»: 

^fc^<E*e<£BX r t *jiir^f- 1 5--C*W$^7t*a 
St(cS<5# N M'^K/H iroigftKtf Om«r 

fc&SJtSMM&Be riOli (Sm-fl r) F|^P 
30 miE?g#a54 3 IC-^xt3tt5„ 

[0 0 4 1] A^#ei54 2-cttu ffira5UfcJ:5iwmjSK 
tyt2 6©tme*I s^tjteKA^SrMttiro (2) 

t:v^•5 0 

[0042] PnipmjEsi»SB4 3-cte, sa'tftjKdtBn 

»gR4 1 t*^^g]5 4 2 fcOfltJMS***!-:, «tt«b 
^e— ^ 1 4(-#^--f-5PPJPmjaE<OD u t ytt**i-W^ 

* (s^sijfflii:) v£T!Eto (5) s:^a<3v^T^sJ^L 

*40 [0 0 4 3] 

e r) +Kp 3 • T s • (5) 

itfil^VKp 3*^l*-7cII-Cfc9, r<Of& 2111.1 J; 
9 v SyfeiMf T s fclfcttLfc h/V:?^, SUK^^V hVV- 1 

[0 0 4 4] fct>®m$l4 0t?f4. pliLTMISfe 
so l nrjpbSl^ol^i Lraite*ti*«S*5w t 
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[0045] HuowEgtgflu 3 xa. 

V = -K p 4 • 

V = -Kp 5 • T s • (6 m- 0 r) 

<oftiS^fflv^;ttT#5, K p 5 = f 

(fir, S) ttt, Kp 5%m®ffctiLB:6 r tUtjSS 

Sirl^v^tiiEtSri^-C^, ^(^ (6) 5£<754i 
* Atefi^roM (3 ^U^l^rfT 5 d t 1fiX% 5. 

[0 0 4 6] Riw, m2<Dmm&miz^^xnm-tz><, 

rroS2wg»irii > ^fc$ijfpgi5 3 oic&i^-c, 

V = Kp6 • Ts • (Xm-Xr) 



* (5) i£(.ltt;L-C, Kp4, K p 5 fcttflsj^ > t L 
(flm-fl r) +Kp 5 • T s - (6) 



(7) 



(8) 5£4>, Kp G\Wxfe(t>fe&Tt&£tiZ>Vc.M'r<4> 
■Cfct), Kp6 • (Xm-Xr) tLtilJilSSIl 

r i<7)^{i^i:#$7i?^kLTL* ? 

fc> ^ ^1® JE 1 1— * <n A# h n> 9 ifi ttM-fZ it £> , 
tefifctt^-* 2 3 #IE*eA'«fT s iftD*o7fclfc*-<? 
tt, k&JfctRlflMfti LT, (8) 5£fik -Ts=K P 6 
•Ts • (Xm-Xr) iot, 1/ (k • K 

p6) = Xm-X r =const. iftoT, &) 9 -a-ofcttIB 
(cj3fitS36#«S6Xm-XrHt, (BttAWfic J: fei"— S 
££■5. $tc (8) ^irittlf, fo6-(SMl-fcf-JSPnJp 

fofffitm'P LfffWfiV t L-CWPPJDttJEWDu t yflt 

[0048] vuzmaomMmmiz'D^xvLm-r&o m 

1 Rtm 2 OftTOft^tttf StMMfPtt 3 0 (DfflWjj 

w £ *tt: v > # v ^ t> a 4 ntwfei^^ 7- j* \z mm-r 5 c 

[004 9] H 6 IdgJ 3 ©*ifiJg|i(wa»A»saW6$!lfflISi 

«o*j««:«»Wfic*-r. mi tm-(Dffii$.mm 
[0050] -^^gBAfi, gyjetti 2 ifj«i-fflyoe«fi 

$61 7 bffiXTtfyfx 1 8Sr^UrillBS*tTfc5, 



a a*, RUD«£gtnt«p 3 3 -cfi, i«fejKteesi»aJ3 

1 tftflfftJMSS 2 eittt*-^ 

2 3^#^-i-5PnAD®JE<DDu t .ytt**-*-|W»* (*E 
ttfHttl;) V£TfE<£> (8) 5tfic*<5<^-CSl*LTV* 

[0 0 4 7] 

- (8) 

¥tjKs/^x i 8^m&-rzmmmTi?<rx.^-? 1 9 

l6«*S:«j*U-C*J9s &tMl£>tattM 2 2 SrKSett* 
2 3 "Ctt ^16] ?& o x &&mwi U mi5S-fe->f-2 6 

#.Xf* f-n-^-fe^-^2 5 W^ttJ»*^te#6ft!lffllSfiS 3 0 

f-i 5T?««ii$nfc«as, ayK^-fe^iM 3-c^a$ 

[00 5 1] |5^$!)fflia5 3 0 <Z)fflW7u y ? HKiSutHO 

03 kmmxS>Zi>K B«^*BfitSSIIIffl5 3 l-Ctt, « 

«{wro^it:»2 iws«e*eteetrS5#-r-s. r^i^ 
gse«tfitsss»a5 3 1 fi, m&ttwa.8 ri$ist 

P 3 ti-5 2J»>c^3'^ , 4riix.-C*Jt), #mztiitmt'^> 
hvn i©*iftttifi r t^astoffi^Sic, is 

flOOtettHroBSIBRttllXinSrTi'^'**"*"*. *^ 
T, m?tffl|we*eW2 2.{zmi1t7, FD-^t>t2 5 

0^ta^*t*5*tel6ttSX r t<»U& (Xm-X 

r) UK mmJ£m&U3 3lz.5-z_htlZ>. 

[0052] &im& n 3 2 -m, maK u^i 9 c m 

WL± V* 2 6 £>fctil*£Jg: I s d>t>S*t«irote)Kttl 2 2i; 
fcfcStettAWSrlWtti© ( 2) -tfOSI^i© 
*%R]JD«JES5#«B3 3Jw^x.TV>5. 

[0 0 5 3] ^JiDmffi^^tgB 3 3 "Cfi, &tSKBg<£>&jte«!ll 
*-^(w4-x.5PnaiSJESri5ttl© (3) S;*V^^i (8) 

«jrote^$fi^-^ 2 3 \z.tt±ir&. 
[oo5 4] z.<D£?iz y miRittts 2 <om&mmiz.i3 
rtz>mttefflw&3 o<Dmmtt&. 4m&{fc->*7-^ic 

[oo55] m^m4<Dmmmmt lt, miisosgt^ 
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[00 5 6] El 7 }iJS 4 <Dm6J£f6fc.!4»a»5«Mfc fWUPg 

[0 0 5 7] ^**&Att, S^itel 2 tHU^ffl]«oe#e 
Ml 7 b#*T#y** \ 8«::frL-C»l6£;tvC*JD, 
^T^-y^^ 1 SlI^tSeiEfflT^fax-:? 1 9 

mmmzmtit u-c*? o , ^^(nweit$a 2 2 sr«Eie«i* 

2 3 -C*igi!]-rs„ isltttt^e— * 2 3 SrifeftS 

«SES:fl«E-feV-^2 -tOfllttie* I s#3 

-v— b®mU5 oias-itbnZo a-u- hfflWUs 

3_V— h-feVlM 6-V^tii^tiitm3 — U— b y r tit 
5-x.htiZ* a — u— O-Cfi, itb?>(0^ttl 

t i l-> m$t«<ofeifc|ft 2 1 rotefttellfciW*-*- 20 
5 r t -C, JJ&tfc&B 9 r Ufc 3 - V— b zm± 

-tz>a-u- bfflm&mM\^X\,^2> 0 
[0 0 5 8] m8<D$m7u rtm&TFiri. 0 tc, 3 — 

u— bmwus oii, iS3-u- hgcgsis5 1 , 

^£95 5 2&tfepaDttffi8*#8lS5 3 Sr<lx.-CV^^ 0 gtl 

3-w-hS*ai5iii, *«Mfe<fcfi0 r«astffl 
<b b & 3 - u— h t m tm h n z 2 ikjt-^ v -f&ffi 
^r*5 9 , 1 3 xfem s*ifc*»ieflfc« e 

lg3-l/- [-7mH-y7'Mt5. ttt, 3-V 30 
- 6©&ttiil**tft52l3 — W h-y r i<D 

[0059] fcffiasasass 2-m, mi<ommmmtm* 

V = Kp 8 • T s • (ym--> 

do) kp 2,\m-&<n>-^.xm.^hwsw^ 

y-Cfct), Kp8- ( 7 m-7r) i LTSSgSft-SftJ 
m^3-Wh 7 r t *$*«aEftL-C 
[0 06 4] £JU:3&?f! Lfc«-HJ6^-C«, (EtfBtt*- 



ftfiffctfrtti© (2) *aftlttt**3];tni« 
[0060] PPimmiHSc#SB 5 3 -m, safety^ 

Tint ||3 — U— h-y r t <OU^^O Z>fflffljj : & 

SI5 5 2 iffl^^lrl^ (Ett***— * 2 3 Ktt J J•-t- 
5WJQmm<ODu t yffi£*1-$WS: (tettWW*) V 
&Tf2(D (9) T&z.m-l^Xfc&.LX^Z). 
(9) SfOVsB, ilii© (4) SCiOJWlL-CV^ 

[0 0 6 1] 

V = Kp7 • (7111-7 r) +V s ••• (9) 

let /j: S„ ^-^ro^Si^tt-Cfc^, *ft»i*tw* 

[0 0 6 2] fcl£jR5©&lBBttfco^TIMi-*-$, - 

©1 5 ?>mi&Mmx\-±, 3— hffii^s ok*^ 

li, g^3-L — h 7 nii:*3 — V— by r b<OU&k 

1 ^AWMirass 2 £0>ift*«fi«*SK:, fftttfljioftclK; 
W^e-^ 2 3 ^#-§-i-5PPSDUBE(DD u t yffiSr^i-$« 

mm. iuttumm.) v^tibw (10) ^ics<3^t« 
nisX^z,, 

[0 0 6 3] 

r) - (1 0) 

[0065] *fc, =&*jE^ffi-e«, &mmi&&mz%. 

«f8HiH»3 2, 4 2, 5 2 Sr-t^tia'JfitfllASWS: 

[0 0 6 6] $ e>l-, #JIJS^tet?fi, ^#614^-^ 1 
ttSfE*— ^^(ZXtfcro^-^tfflv^sr t^pjtg-c 

[0 0 6 7] 
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[12] W.m*-?<Dm*¥f&tti:2>, 

[03] SldH^ffi^7!i^5IS^Wg|5<OSiJffll^n 

[@4] (a) timnmjzm^tt-tz. ^^tn^t 

roiiM*t^77-efc0> (b) tt&»J#it;:*m 
[i5] R^WSBO^yny^ia-CfcSo 



i4 

[HI 6] m3ro^ffl^ffili7)^^^$iJP8m?rmsSW 

i^-f-1?t/£[l]-efc£. 

[HI 7] m4W^ffi^<»ti^5«^J^fl^«B5W 
[18] m4«OHIS^«^*5(t5 3-U-h$iJ^Sl50$iJ 

A—v**Slk B-XU-yiHi^ C-iSWSU 11-* 
j&^VK/K 1 2-te«6tt, 1 1 4 

x 1 5- mm-t^-v-. 
23-eiett^-^ (iste^tb^©) > 3o-te^$iw 

3 2-AW^SP «E*feAffi8S£^©) , 3 3-PP 

4 2-^#^gi5 , 4 3-PP 



[HI] 



[12] 
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